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Abstract; To address the optimization of stope structural parameters for the deep complex geological orebody beneath the
abandoned MSESA open pit in the DRC, an analytical method was proposed, integrating the 3D rock mass quality
()-value model and the Mathews stability graph method. Through rock mechanics tests, a 3D rock mass quality (-value
model of the mining area was constructed. Based on the Mathews stability graph method, the quantitative relationship
between the stope hydraulic radius and the stability factor was established, and reasonable stope structural parameters
under the condition of the critical allowable hydraulic radius were selected. The results show that for the area north of the
+500 exploration line, where the sublevel open stoping with subsequent backfilling method is adopted, the structural
parameters should be 35 m X 8 m X 45 m when the stope is arranged perpendicular to the strike under unsupported
conditions, and 20 m X 9 m X 45 m when arranged along the strike. In the area south of the +500 exploration line, roof
support is required and the optimal stope structural parameters should be 17 m X 8 m X 15 m.
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subsequent backfilling; stope structure; Mathews stability graph method; rock mass quality classification; stope
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Table 1 Main physical and mechanical properties of rocks
WE B/ (t-m™) HUESRE/MPa FiEJ1/MPa NEEHES/(°)
SD 2.76 36.79 11.70 67.3
KU 2.68 25.02 6.72 45.5
RSC 2.57 64.37 10.37 56.2
CMN 2.25 46.69 5.58 51.3
RAT 2.25 9.32 2.88 60.4
RSF 2.76 26.80 6.45 52.7
BR 1.98 8.22 1.16 42.7
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Table 2 Q-system classification evaluation
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Fig.3  Geological borehole database
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Fig.5 Rock mass Q-value distribution under different exploration line profiles
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Fig.9 Evaluation results of stope north of +500 exploration line
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Table 3  Calculation results of hydraulic radius north of

+500 exploration line

[X 5 Q’ A B c N S/m
Ttk 7 0.24 0.75 2.0 2.5 3.27
T 7 1.00 0.75 6.5 34.1 8.76
b 7 1.00 0.45 6.5 20.5 7.23
R 7 1.00 1.00 8.0 56.0 10.56
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Table 4 Calculation results of hydraulic radius south of

+500 exploration line

X Jif 0 A B C N S/m
Tt 0.55 0.24 0.75 2.0 0.20 3.85
T 0.55 1.00 0.75 6.5 2.70 3.36
% 0.55 1.00 0.45 6.5 1.61 2.77
g 0.55 1.00 1.00 8.0 4.40 4.05
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Table 5  Optimization results of stope structural parameters based on

Mathews stability graph method under roof support conditions
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Table 6  Optimization results of stope structural parameters based on

Mathews stability graph method under unsupported conditions
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